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The  basic  strategy  of  this  project  has  been  the  incorporation  of  various 
cyclophosphazenes,  and  thus  certain  of  their  useful  properties,  into  tradition, 
commercially  important  organic  polymers  (technical  reports  3,13).  This  goal  has 
been  realized  by  the  synthesis  of  cyclophosphazenes  with  substituents  which  can 
enter  into  polymerization  reactions  (technical  reports  1,8,9,11,12,14,15).  The 
specific  mode  of  polymerization  has  involved  radical  addition  copolymerization 
of  the  alkenyl  (technical  reports  2,3,8,13)  or  alkynl  (technical  report  13) 
phosphazene  with  common  organic  comonomers  such  as  styrenes,  methyl  methacry¬ 
late,  etc.  The  resulting  copolymers  resemble  the  parent  organic  polymer  except 
for  a  broader  range  of  solubility  and  the  incorporation  of  significant  flame 
retardant  behavior  (technical  reports  2,3).  Molecular  weights  (by  several 
methods),  molecular  weight  distributions  and  thermal  analysis  behavior  have  been 
measured  for  all  new  polymers.  Evidence  has  been  obtained  to  indicate  that  the 
phosphazene  is  involved  in  the  termination  step  (technical  reports  2,13).  A 
systematic  examination  of  the  effect  of  structure  modifications  on  the  electro¬ 
nic  structure  and  reactivity  of  the  olefin  center  was  carried  out.  Variations 
include  effect  of  olefin  substituents  (technical  reports  1,12),  the  introduc¬ 
tion  of  an  insulating  function,  such  as  oxygen  atoms  or  phenyl  groups,  between 
the  olefin  and  the  phosphazene  (technical  reports  9,11,15)  and  changing  phospha¬ 
zene  substituents  (technical  reports  11,13,15).  The  effects  of  these  variations 
were  quantitatively  assessed  by  calculation  of  reactivity  ratios  and 
Alfrey-Price  Q,e  parameters  (technical  report  13).  Evidence  of  pennultimate 
effects  has  been  obtained  in  the  para-a-methystyrylpentafluorophosphazene/methyl 
methacrylate  copolymerization.  Two  monomers,  NjPjCl50CH=CH2  (technical  report 
11)  and  N^P^FcCgHACH=CH2,  were  developed  for  homopolymerization  studies.  These 
unique  homopolymers  are^the  first  representatives  of  a  new  class  of  materials 
having  an  organic  backbone  and  a  highly  functionalized  inorganic  surface 
(technical  report  13).  Thermal  decotiposition  of  these  materials  leads  to 
moderate  yields  of  solids  which  are  involatile  up  to  900  to  1100  “C. 
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